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Synopsis 
Billfishes have long been known to impale a great variety of objects, but there are only two brief, obscure 
records of marine turtles being speared. Details are presented on these two, as well as on two other confirmed 
records; data from two additional unconfirmed records are also presented. In total, three species of marine 
turtles are known to have been impaled by three species of billfishes; a fourth species of fish and a fourth 
species turtle are listed in an unconfirmed case. Records come from the eastern and western Pacific as well as 
the eastern Atlantic. Of the four confirmed cases, the turtles survived in two, and apparently died as an effect 
of the spearing in the other two. In three confirmed cases only the impaled rostrum was encountered, and in 
one confirmed case the entire fish was found, with its rostrum piercing the turtle. There is no obvious ad­
vantage - or clear disadvantage - involved in impaling turtles. It is argued that these attacks are accidental, 
and the result of attempts made by the billfish to capture prey that are near the turtle. These spearings indicate 
that the chelonians serve as shelters for prey animals on the high seas, and thus, are further evidence of the 
pelagic existence of marine turtles. The impalings are evidence of a singular ecological role of the turtles - as 
live fish aggregation devices. 
Introduction for their large size, elongated rostrum ('bill', 'spear' 
or 'sword'), and value as sport and commercial fish, 
Billfishes have captivated biologists, fishermen and but also for their highly active, specialized and ag­
mariners for centuries. These fishes of the families gressive behavior (Gudger 1940). An incredible va­
Istiophoridae and Xiphiidae are renowned not only riety of objects in pelagic environments have been 
Fig.]. Marine turtle (probably Lepidochelys olivacea) speared by Xiphias gladius off Cape San Lucas, Baja California, in September 1965 
(photo by Captain Yamashita). 
reported as being impaled by billfishes. In broad 
categories, the list of speared objects includes: large 
fishes, including other billfish (Voss 1953, Wisner 
1958, Stark 1960, Talbot & Penrith 1962, Tinsley 
1964, Strasburg 1969, Evans & Wares 1972, Goadby 
1975, van der Elst & Roxburgh 1981, Nakamura 
1983, 1985), whales (Jonsgard 1959, Tinsley 1964, 
Major 1979, 1981), inanimate objects at the surface, 
such as bales of rubber, boats, and ships (Townsend 
1924, Walford 1937, Gudger 1940, Wisner 1958, Tin­
sley 1964, Mather 1976, Achaval & Prigioni 19881), 
deep-diving vessels (Anon. 1967, Mather 1976), and 
people, including a deep-sea diver (Gudger 1940, 
Tinsley 1964, Anon. 1966), as well as a near miss of a 
skindiver (van der Elst & Roxburgh 1981). It is 
therefore remarkable that there are but two known 
published records of billfishes impaling marine tur­
tles: one is only a photograph (Yamaguchi 1973 
[published again in Yamaguchi 1989]), and the 
other is a brief resume (Achaval & Prigionjl). Fur­
thermore, both of these records are in obscure 
sources. 
I Achaval, F. & C. Prigioni. 1988. Reporte de colisi6n de 'Marlin' 
(Makaira nigricans) a una tortuga Laud (Dermochelyscoriacea). 
V Reuni6n Iberoamericana de Conservaci6n y Zoologfa, Ver­
tebrados, Montevideo, 26-30 julio 1988. Resumen p. 93. 
The following account provides unpublished de­
tails on these two records, as well as data on two 
other confirmed records and two additional uncon­
firmed records. It also discusses why these attacks 
occur, as well as the relevance of the spearings to 




In September 1965, the tuna long-line fishing vessel 
Seiryu-maru was off of Cape San Lucas, Baja Cali­
fornia, Mexico, with baited lines set at depths of 50 
to 170 m. 'Many turtles were hooked' (incidentally) 
in this area, and one day at about 1300 h, a sea turtle 
which had been hooked in the mouth was hauled 
aboard, together with the billfish which was ske­
wered in it (Yamaguchi in litt. 21.5.1990). 
In a report on long-line fishing techniques, Yama­
guchi (1974: 541. PI. 4, Fig. 4-1-13) included a pho­
tograph (Fig. 1) of this spearing as evidence of the 
manner in which billfishes treat their prey. Other 
than the fish's identity, no details were given about 
either the fish or the turtle. The photograph was re­
Fig. 2. Fragment of rostrum of Makaim Iligricans removed from the carapace of a Denlloche/ys coriacea near Kiyu Seaside Resort, San
 
Jose Department, Uruguay, in November 1983 (deposited in Herpetology Section, Museo Nacional de Historia Natural, Montevideo.
 
number 3857). 
published in another study of fishing gear (Yama­ terior of the center (at the position of either the hu­
guchi 1989; Fig. 7[c]), without further details. meral or pectoral scute). The fish's rostrum exits 
Figure 1 shows a relatively small cheloniid turtle from the left side of the carapace, anterior to the 
impaled through the plastron, slightly right and an- widest part of the shell. The ventral color of the tur­
Fig. 3. Sketch of Dermochelys coriacea with rostral fragment of Makaira nigricans, near Kiyll Seaside Resort, San .Jose Department. 
Uruguay, in November /983 (by C. Prigioni). 
tie is light, evidently not gray; its mandible is clearly idochelys olivacea (Eschscholtz). The fish, as identi­
visible, relatively wide and v-shaped. fied by Yamaguchi (1974), is a swordfish, Xiphias 
Based on these characters, especially the beak, gladius L., with the diagnostic flattened rostrum. 
the turtle was identified as an olive Ridley, Lep-
Fig. 4. Tail of male Chelonia mydas caught on 21 May 1987 at Otoulo-jima. Ogasawara, Bonin Islands, Japan, showing impaled fragment of 
rostrum of Xiphias !iladills (photo by H. Suganuma). 
Fig. 5. Plastron of male Chelonia mydas caught on 21 May 1987 at 
Otouto-jima, Ogasawara, Bonin Islands, Japan, showing punc­
tures and small impaled bone fragments, presumably from the 
rostrum of Xiphias gladills (photo by H. Suganuma). 
Relative to other objects in the photograph, both 
the turtle and the fish appear to be of adult size. 
CaseB 
In November 1983, a leathery turtle, Dermochelys 
coriacea (L.), was caught in a trammel net set in Rio 
de la Plata, near Kiyu Seaside Resort, San Jose De­
partment, Uruguay (Achaval & Prigioni l ). While 
boarding the turtle, a 'pole' protruding from its ca­
rapace was broken, part remaining in the animal. 
The chelonian was brought ashore, and died several 
days later. 
The fragment of the 'pole', removed from the 
dead turtle, is the distal tip of a bony rostrum (Fig. 
2); it is 9.3 cm long, 2.2 cm wide and 1.3 cm high at its 
proximal end. The ventral and lateral surfaces are 
ornamented with denticles, which are larger along 
Fig. 6. Fragment of rostrum of Xiphias gladills removed from the 
tail of a male Chelonia mydas caught on 21 May 1987 at Otouto­
jima, Ogasawara, Bonin Islands, Japan, showing highly eroded 
surface on distal end, which was projecting from the tail, and un­
eroded proximal end, which was embedded within the tail (scale 
2 cm). 
the lateral margins; there is a well-demarcated, den­
ticle-free dorsal surface along its entire length. This 
specimen (Herpetology no. 3857, Museo Nacional 
de Historia Natural, Montevideo, Uruguay) is iden­
tical in size, shape and form to the terminal rostrum 
of a blue marlin, Makaira nigricans Lacepede, esti­
mated to have weighed between 100 and 140 kg. 
A sketch made later (Fig. 3) shows the turtle as 
large, possibly adult. A fragment of rostrum is 
shown protruding almost vertically from the center 
of the carapace, indicating that considerably less 
than the 9.3 cm had penetrated the turtle. 
CaseC 
On 21 May 1987 at Otouto-jima, Ogasawara (Bonin 
Islands), Japan (270 09'N, 1420 11' E) a male green 
turtle, Chelonia mydas (L.), was harpooned while 
copulating. The straight carapace length (SCL) and 
width (SCW) were 89.3 and 72.0 cm, respectively, 
and body weight was 96 kg. 
A billfish rostrum approximately 17 cm long pro­
truded from the base of the turtle's tail. It had en­
tered from the ventral side, near the midline, about 
10 cm from the posterior edge of the plastron (infra­
anal scale) and exited postero-dorsally, right of the 
midline (Fig. 4). An area about 10 cm in diameter at 
Fig. 5. Plastron of male Chelonia mydas caught on 21 May 1987 at 
Otouto-jima, Ogasawara, Bonin Islands, Japan, showing punc­
tures and small impaled bone fragments, presumably from the 
rostrum of Xiphias gladills (photo by H. Suganuma). 
Relative to other objects in the photograph, both 
the turtle and the fish appear to be of adult size. 
Case B 
In November 1983, a leathery turtle, Dermochelys 
coriacea (L.), was caught in a trammel net set in Rio 
de la Plata, near Kiyu Seaside Resort, San Jose De­
partment, Uruguay (Achaval & Prigionjl). While 
boarding the turtle, a 'pole' protruding from its ca­
rapace was broken, part remaining in the animal. 
The chelonian was brought ashore, and died several 
days later. 
The fragment of the 'pole', removed from the 
dead turtle, is the distal tip of a bony rostrum (Fig. 
2); it is 9.3 cm long, 2.2 cm wide and 1.3 cm high at its 
proximal end. The ventral and lateral surfaces are 
ornamented with denticles, which are larger along 
Fig. 6. Fragment of rostrum of Xiphiasgladius removed from the 
tail of a male Chelonia mydas caught on 21 May 1987 at Otouto­
jima, Ogasawara, Bonin Islands, Japan, showing highly eroded 
surface on distal end, which was projecting from the tail, and un­
eroded proximal end, which was embedded within the tail (scale 
2 Col). 
the lateral margins; there is a well-demarcated, den­
ticle-free dorsal surface along its entire length. This 
specimen (Herpetology no. 3857, Museo Nacional 
de Historia Natural, Montevideo, Uruguay) is iden­
tical in size, shape and form to the terminal rostrum 
of a blue marlin, Makaira nigricans Lacepede, esti­
mated to have weighed between 100 and 140 kg. 
A sketch made later (Fig. 3) shows the turtle as 
large, possibly adult. A fragment of rostrum is 
shown protruding almost vertically from the center 
of the carapace, indicating that considerably less 
than the 9.3 cm had penetrated the turtle. 
Case C 
On 21 May 1987 at Otouto-jima, Ogasawara (Bonin 
Islands), Japan (27° 09'N, 142° 11' E) a male green 
turtle, Chelonia mydas (L.), was harpooned while 
copulating. The straight carapace length (SCL) and 
width (SCW) were 89.3 and 72.0 cm, respectively, 
and body weight was 96 kg. 
A billfish rostrum approximately 17 cm long pro­
truded from the base of the turtle's tail. It had en­
tered from the ventral side, near the midline, about 
10 cm from the posterior edge of the plastron (infra­
anal scale) and exited postero-dorsally, right of the 
midline (Fig. 4). An area about 10 cm in diameter at 
Fig. 7. Female Lepidochelys olivacea found tloaling dead south­
west of Acapulco, Mexico, on 5 September 1989; a fragmenl of 
roslrum of ISliophorus platyplerus protrudes (circles) from both 
sides of the carapace (photo by S. Beavers). 
the site of entry had necrotic tissue at the surface, 
Internally, there was no evidence of damage to the 
caudal vertebrae. 
In addition, on the right side of the plastron, there 
were four large puncture wounds with small areas of 
bone exposed in them: at the anterior edge and also 
at the lateral-posterior edge of the right pectoral 
scute; at the lateral edge of the right thoracic scute; 
and near the center of the third right infra-marginal 
scute. At least five additional smaller punctures 
were in the same area of the plastron (Fig. 5) .. 
The rostrum is a distal fragment, 27.8 cm long, 
4.2 cm wide and 1.0 cm high at its proximal end. It is 
dorso-ventrally flattened, diagnostic of Xiphias gla­
dillS, and is similar in size to rostra from 45-80 kg 
swordfish. The distal 17 cm which protruded from 
the turtle's tail was eroded to the bone and well-
worn, whereas the proximal 11 cm which was em­
bedded in the turtle remained covered with the 
fish's skin (Fig. 6). The rostral specimen is depos­
ited in the Ogasawara Marine Center, Chichijima, 
Ogasawara-mura, Tokyo, Japan. 
CaseD 
On 5 September 1989 at 14° 20.1'N, 99° 19.7'W 
(about 150 km SW of Acapulco, Mexico), during a 
research survey of the NOAA Research Vessel Da­
vid Starr Jordan, the carcass of a female olive Ridley 
turtle was found floating at sea. The carapace mea­
sured 63.1 cm SCL and 56.5 cm SCw. The carcass 
was fresh, with conspicuous fat bodies, and the ova­
ries contained enlarged follicles. 
A fragment of bill fish rostrum protruded from 
both sides of the turtle's carapace; it had entered on 
the left through the anterior edge of the first left 
costal scute and exited on the right, near the center 
of the third right costal scute (Fig. 7). Internally, 
three cervical vertebrae had fractured zygapophys­
es and transverse processes. The two external 
wounds were surrounded by necrotic tissue, but it 
appeared as if scar tissue had started forming. 
The fragment of rostrum measures 36.7 cm long, 
2.0 cm wide and 1.0 cm high at its proximal end and 
has denticles on its dorsal as well as lateral and ven­
tral surfaces. In cross section, the specimen has rela­
tively high nutrient canals, as compared to the 
height of the rostrum itself. These feautures, espe­
cially the relatively slender bill, are characteristic of 
a sailfish, Istiophorus platypterus (Shaw & Nodder), 
estimated to have weighed 30 to 40 kg. The exposed 
ends of the rostral fragment are considerably more 
worn than the portion which was inside the turtle. 
Both the carapace and the rostrum fragment are de­
posited at the Southwest Fisheries Science Center, 
La Jolla, California (collection number 00004). 
Unconfirmed cases 
Case E 
On 23 October 1989, a 13° 26'N, 100° 24'W, approxi­
mately 480 km SSW of Acapulco, Mexico, a turtle 
was photographed at the surface, as it swam away 
from the bow of the research vessel. The photo (Fig. 
Fig, 8, Adult sized Lepidochelys olivacea sighted at 130 26'N. 1000 24'W, approximately 480 km SSW of Acapulco, Mexico, on 23 October 
1989: showing imploded area of left posterior of the carapace with a network of conspicuous white (fracture) lines: this area is estimated to 
be 20 cm in diameter. In the center is a white semicircle. presumed to be the broken end of an istiophorid bill (photo by R, Pitman), 
8) shows an olive Ridley of adult size. On the left 
posterior of the carapace is an approximately circu­
lar area with a network of conspicuous white lines, 
this circular area is estimated to be 20 cm in dia­
meter. 
The original color slide was examined with a mi­
croscope, under low magnification. It is clear that 
the circular area was idented and had been impact­
ed by a strong blow, the white lines resulting from 
subdermal tissues exposed from multiple fractures 
of the carapace. Two large Lepas sp. barnacles were 
affixed to a white line at the medial edge of the cir­
cular area. In the center, and deepest part of the im­
pacted carapace is a distinctive white semicircular 
shape. 
This semicircle appears to be the cross section of 
an istiophorid (not swordfish) rostrum, which 
snapped off after the fish speared the turtle approx­
imately perpendicular to the carapace (Fierstine in 
litt. 11.8.1992). The impact of the fish's head appar­
ently punched in the carapace, with the bill in the 
center and deepest part of the indentation. Based 
on the area of the carapace impacted, and apparent 
angle of penetration, the rostrum is likely to have 
penetrated most or all of the turtle's body. 
Case F 
On 21 April 1992 a loggerhead turtle, Carella carella 
(L.), was recovered from a gillnet which had been 
set off Ventura, California (340 07'N, 1190 16'W). 
The carapace measured 50.5 cm curved carapace 
length, and the only conspicuous external injury 
was a healed (bite) wound 5 x 3 cm on the trailing 
edge of the right rear foot. Internal examination re­
vealed testis and a moderate amount of body fat; 
there was little sign of decomposition and no obvi­
ous injuries. 
At the juncture of the second and third right cos­
tal scutes, near a marginal scute, was a healed scar. 
Immediately inside the carapace, below the scar, 
and laying directly ventral to and in-line with a rib, 
was a fragment of bone 12 cm long, 1.5 cm wide and 
tapering at the end closest to the turtle's vertebral 
column. Connective tissue completely encased this 
bone fragment, attaching it firmly to the ventral sur­
face of the carapace. When the connective tissue 
was cut away, the fragment fell out, showing that it 
had not been fused to the rib, or any other bone of 
the turtle. 
The bone fragment showed signs of partial re­
sorption. Although it could not be positively identi­
fied, it was almost certainly the distal end of the ros­
trum of an adult istiophorid billfish. The dimen­
sions indicated either a large-sized striped marlin, 
Tetraptus audax (Philippi) or a moderately-sized 
blue marlin, Makaira nigricans. Neither the turtle 
nor the bone fragment were saved. 
Discussion 
The localities reported in these cases of billfish 
spearings are consitent with what is known of the 
geographic distributions of these 4 species of bill­
fishes (Nakamura 1983, 1985), as well as the 4 spe­
cies of marine turtles: Caretta carella (Pitman 1990), 
Chelonia mydas (Suganuma 1988, 1989), D. coriacea 
(Frazier 1984) and L. olivacea (Pitman 1990). None­
theless, the spearings may have occurred at local­
ities distant from where each turtle was found. 
In Case B, M. nigricans, like other istiophorids, 
normally inhabits oceanic waters away from land, 
except for coastal areas with steep drop-offs (Rob­
ins et al. 1986). Rio de la Plata, relatively shallow 
and turbid, is not where this fish would be expected 
to occur. Furthermore, since D. coriacea can dis­
perse thousands of km across open ocean (Pritch­
ard 1980), and the turtle was caught alive with only 
the impaled rostral fragment, it could have been 
speared a considerable distance from the capture 
site in Uruguay. 
Likewise, in Case C, the C. mydas may have re­
ceived its many puncture wounds and been impaled 
far from its collection site in the Bonin Islands. 
Clearly the spearing had occurred some consider­
able time before capture: the entry site of the ros­
trum was surrounded with old necrotic tissue, there 
was no bleeding - despite a deep puncture wound, 
the exposed end of the rostral fragment was well­
worn and the turtle was mounted in copula when 
captured, evidently having recovered from the trau­
ma of the spearing. 
In Case D, although the wounds on the L. oliva­
cea carcass were surrounded by necrotic tissue, scar 
tissue was evidently forming. Furthermore, the ex­
posed ends of the rostral fragment had been worn, 
but the carcass was relatively fresh. Clearly, the tur­
tle survived the spearing, and died some time after; 
mobility of the head and neck had evidently been 
impaired by the injury. This specimen had time to 
move and/or drift some distance after having been 
speared; surface currents in the region where it was 
found can be as much as 22 km per day (Feidler et 
al. 1991). 
Similar arguments apply to unconfirmed Cases E 
and F. In the latter, evidently a considerable time 
(probably years) passed between the suspected 
spearing and the final capture of the C. caretta in a 
gill net. 
The only locality where the speared turtle can be 
assumed to have been attacked is off Cape San Lu­
cas, Baja California, and in this case (A) the longlin­
ing site is not recorded with precision. Likewise, 
only for Case A is there information on the position 
in the water column where the spearing occurred: 
between the surface and 170 m deep, with a greater 
probability in the range of 50 to 170 m - the depth 
where the long line was set. This is well within the 
known depth distribution of X. gladius (Nakamura 
1983,1985), but little is known about the depth dis­
tribution of oceanic L. olivacea. 
The consequences of a stabbing may be fatal for 
the turtle (evidently Case D and probably Case A, 
in which the rostrum traversed through the center 
of the body). However, in half of the confirmed 
cases reported herein (Cases Band C) the stabbed 
animal was not only alive, but apparently well. Of 
the two unconfirmed cases, case E may have in­
volved a fatal injury, and Case F seemed to have no 
major effect on the turtle. 
For the billfish, the consequences of stabbing a 
large object are also variable. Clearly, if the fish can­
not detach itself from the impaled object, by pulling 
out or breaking the rostrum, it has little chance of 
survival - unless the speared object is relatively 
small and insignificant, e.g. part of a cosmetic tube 
(Nakamura 1983). The X. gladius in Case A, as well 
as another swordfish which rammed the submersi­
ble Alvin (Anon 1967, Mather 1976), are clear ex­
amples of the risk involved to the fish in not being 
able to detach from the impaled object. 
A billfish which breaks its rostrum cannot, as far 
as known, regenerate another. The significance of 
this loss, which is most likely to occur as a conse­
quence of an aggressive encounter, is not clear, es­
pecially since there is no agreement about the pri­
mary function of this organ. Numerous workers 
conclude that the bill serves an important hydrody­
namic function, notably by reducing total drag 
forces (Wisner 1958, Walters 1962, Ovchinnikov 
1970, Aleyev 1977, Blake 1983, Hebraud 1987, Jo­
seph et al. 1988, Davie 1990). Walters (1962: 148) 
even suggested that 'the bill may be nothing more 
than an incidental result of boundary layer mechan­
ics which dictates a concave profile' and Aleyev 
(1977: 237) simply stated that 'The basic function of 
a rostrum is hydrodynamic.' 
This is consistent with the argument that the bill 
is not primarily adapted for feeding (e.g. Wisner 
1958, Rivas 1975). Various authors have concluded 
that although the bill may occasionally be used in 
feeding, it is not essential (Voss 1963, lJeyanagi & 
Wares 1975, Aleyev 1977). Frequently the stomach 
contents of these fishes show no signs of having 
been speared, slashed or mauled by the bill (Hubbs 
& Wisner 1953, Voss 1953). 
In contrast, many other authors discount the hy­
drodynamic role and conclude that food capture is a 
major function of the rostrum. These conclusions 
are based on observations of feeding behavior and/ 
or the presence of slashed or gored prey in the stom­
ach contents (Townsend 1923, 1924, Earle 1940, 
Gudger 1940, Vos 1953, Wisner 1958, Talbot & Pen­
rith 1962, Scott & Tibbo 1968, Evans & Wares 1972, 
Yamaguchi 1974, van del' Elst & Roxburgh 1981, Na­
kamura 1983, 1985, see also photo in Brock 1987). 
Both roles are evidently important, and the 
choice of one function over the other may simply 
reflect the author's specialized interest. Although it 
could be assumed that a broken or damaged bill 
would result in impaired high-speed locomotion, 
and/or reduced feeding efficiency, there is no such 
evidence. There are numerous records of apparent­
ly healthy billfishes with damaged, or malformed, 
or missing rostra (Gudger 1940, Morrow 1951, Wisn­
er 1958, Ovchinnikov 1970, Goadby 1975, Mather et 
a1.1975, Rivas 1975, lJeyanagi & Wares 1975, Davie 
1990, Yamaguchi in litt. 25.10.1991). Nevertheless, 
the elongated istiophorid rostrum has been in the 
fossil record since at least the Eocene (Fierstine 
1990). As Wisner (1958) stated, this indicates that it 
has an adaptive value, and he even suggested (with­
out further elaboration) a third possible function: 
that of a 'weapon of defense for attack'. Whatever 
the function of the elongated rostrum, spearing 
large objects, like marine turtles, would appear to 
be distinctly disadvantageous for bill fishes. 
An extended debate has centered on the reasons 
why billfish stab large objects which they cannot eat 
(for examples of these objects, see the references 
cited above, in the Introduction). Since billfish 
swallow their prey whole, it is difficult to under­
stand how even the largest and hungriest of these 
fish could attempt to eat an adult-sized marine tur­
tle, especially when viewing the chelonian from per­
pendicular to the plastron or carapace. There is no 
evidence of turtles, of any size, occurring in the diets 
of any billfishes (Earle 1940, Gudger 1940, Hubbs & 
Wisner 1953, Voss 1953, Scott & Tibbo 1968, Evans 
& Wares 1972, Yamaguchi 1974, Mather et al. 1975, 
Rivas 1975, Nakamura 1985, Brock 1987, Yamagu­
chi in litt. 15.4.1992). 
In the eastern tropical Pacific, both marine tur­
tles (especially L. olivacea, but not Dermochelys co­
riacea) and prey animals of billfish, notably smaller 
fishes, are frequently found associated with floating 
objects (Pitman 1990, 1992a). In these pelagic aggre­
gations, turtles are found in the company of billfish 
more often than not; and with marlin and some 
other billfishes this difference is statistically signif­
icant (Arenas & Hall 1992). 
Because the turtles are commonly at the surface 
(especially at midday), the chelonians themselves 
are potential shelters under which prey may accu­
mulate. This is the case in the eastern tropical Pacif­
ic, where floating sea turtles are often closely ac­
companied by small fishes, which in turn attract 
larger predatory fishes, such as tunas, mahi mahi 
and sharks (Hunter 1968, Balazs 1981, Pitman 1993). 
This concentration of fishes may attract feeding 
billfish (Hunter 1968, Brock 1985). 
In Case C, the C. mydas at Ogasawara had mul­
tiple punctures in the plastron, in addition to a 
gored tail, indicating that repeated billfish, 'attacks' 
had been made. However, since the plastron was 
only superficially perforated, and it was the periph­
ery of the turtle - the tail - which had been deeply 
stabbed, it would appear that the turtle was not the 
target, although evidently the predator(s) rushed 
repeatedly in the direction of the reptile. 
Kawamura et al. (1981) argued that marlins have 
well developed optical tecta and retinae, but poorly 
developed olfactory lobes, and that these fishes re­
spond mainly to visual, not chemical, stimuli. Their 
studies of swordfish and three species of marlin, 
showed that these animals are adapted to low light 
intensity, yet they are fundamentally diurnal; these 
fishes (notably marlins) lack color vision and shape 
discrimination, but are stimulated primarily by 
rapid movements. In general, a marine turtle 
would not provide the stimuli (rapid movements) 
to elicit a predatory response from a billfish - but 
prey animals milling around the reptile clearly 
would. 
Gudger (1940) compiled 100 pages of evidence 
and discussion on the topic of bill fish spearings, and 
concluded that 'unprovoked attacks' occurred not 
because the fish are pugnacious, but rather because 
while swimming at high speed they accidentally col­
lide with objects about which prey fishes are hiding. 
Other authors have also concluded that spearing at­
tacks are accidental (Townsend 1923,1924, Wisner 
1958, Jongsgard 1959, Starck 1960, Rivas 1975, 
Aleyev 1977, Major 1981, Yamaguchi in litt. 
25.10.1991). An account of a marlin chasing after a 
wounded fish which hid behind a diver, and nearly 
skewering the diver (van der Elst & Roxburgh 
1981), is a vivid example of how objects used as shel­
ter by prey fish are liable to be impaled. How many 
'unprovoked attacks' by billfish on unusual items 
cam be explained with this argument is unknown, 
but to date it is the most parsimonious. 
In summation, it is unlikely that marine turtles 
are purposely impaled by billfishes (d. Yamaguchi 
1974; 541). As Gudger (1940) concluded half a cen­
tury ago, the spearing of large, inedible objects (e.g. 
sea turtles) is evidently an accident which occurs 
during active feeding attempts by billfishes. 
Records on marine turtles being speared by is­
tiophorids and xiphiids reinforce the conclusion 
that these chelonians have a substantial pelagic ex­
istence (Pitman 1990, 1992a), but the significance of 
this deduction goes beyond the autoecology of the 
turtle. Two singular, symbiotic roles are played by 
these reptiles in epipelagic situations. Turtles at the 
surface evidently provide roosting sites for various 
species of marine birds in the open ocean (Pitman 
1992b, 1993). At the same time, turtles at the surface 
attract fishes, both prey and predatory species. 
There is considerable discussion about the rea­
sons why fishes are attracted by floating objects (Ri­
chards 1989). As Rountree (1989) summarized: al­
though there are many explanations, the most wide­
ly held hypothesis is that by associating with an ob­
ject at the surface, the fish are provided with some 
form of protection from predators. Objects at the 
surface which serve as foci for fishes are known as 
fish aggregating devices, or FADs. 
The stimuli and mechanism involved in the ag­
gregation response are not clear. Size of the FAD 
and its length of time at the surface are positively 
related to the number of fishes which assemble un­
der it (Hunter 1968, Rountree 1989). In some cases, 
the biomass of fishes associated with a FAD can be 
several hundred tons; aggregations may remain 
with a particular FAD for several weeks, and some 
individual fishes show strong fidelity to a particular 
FAD (Hunter 1968, Brock 1985). Fishes close in rap­
idly around a FAD with the approach of a predator, 
or foreign object, e.g. diver, skiff or ship: this aggre­
gation response can be remarkably strong with the 
approach of a predatory billfish (Hunter 1968). 
In pelagic settings, marine turtles - as well as be­
ing part of the FAD community - may actually 
serve as FADs (Hunter 1968, Balazs 1981, Pitman 
1993). In the context of several basic points dis­
cussed above, this translates to the following gener­
alizations: large numbers of fishes may aggregate 
around a turtle at the surface, and they could stay 
with it for weeks (at least if it remained at the sur­
face); the approach of a billfish may result in an in­
creased concentration of prey fishes close to the tur­
tle; and actively feeding billfishes may attack prey 
fishes shel tering close to a turtle. Each of these phe­
nomena increases the chances of the turtle - wheth­
er it is part of the FAD community, or the FAD itself 
- being visited by a feeding billfish, and subsequent­
ly, being accidentally speared. 
In this light, it is remarkable that there are so few 
documented records of marine turtles having been 
impaled by billfishes. It is noteworthy that the Inter­
American Tropical Tuna Commission has records 
of more than 6000 cases of pelagic fauna in associ­
ation with floating objects in the Eastern Tropical 
Pacific, and more than 4000 reports of sea turtles in 
the pelagic environment. They do not have a single 
record of a sea turtle having been impaled or of a 
billfish spearing anything else (Arenas in litt. 
22.6.1992). 
As with any instantaneous biological event (e.g. 
an act of predation or a spearing), the chances of 
witnessing the incident are minuscule. Yet, a spear­
ing does not have to be directly observed in order to 
be demonstrated: the fish's rostrum may break off 
and remain in the live turtle for a considerable time. 
More careful and systematic observations of ma­
rine turtles in pelagic situations may yield addition­
al records of billfishes impaling turtles, but until fur­
ther reports come to light, we can only underscore 
the remarkable paucity of such records. 
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